significantly alter titre (with the exception of sodium dodecyl sulphate; Millson et al., 1976), but because of aggregation a subsequent sedimentation step decreases titre with two detergents: DOC* to 5-10% and cetyltrimethylammonium bromide to 1-5%. Sodium dodecyl sulphate/DOC treatment of the DOC-extracted pellet increased the titre 10-fold (Millson & Manning, 1979) , and sodium laurylsarcosinate (sarcosinate) treatment of the detergent-extracted pellet leads to a full recovery of titre in both DOC-and cetyltrimethylammonium bromide-extracted material.
Detergent extraction of scrapie membranes removed about 90% of the protein (about 95% with DOC). Analysis by sodium dodecyl sulphatelpolyacrylamide-gel electrophoresis shows that each detergent removes different proteins (Fig. 1) . Indeed, DOC treatment of scrapie membranes followed by sarcosinate extraction yields a fraction with full infectivity and only 1% of the starting protein. Thus at least a 100-fold enrichment can be achieved by detergent extractions alone.
Further purification will clearly require the use of different techniques, and two that we have examined are density-gradient centrifugation and agarose-gel electrophoresis. Neither technique yields a discrete peak of infectivity, even when performed in the presence of sarcosinate: DOC-extracted material displays a wide range of densities on Urograiin gradients, and similarly displays a range of electrophoretic mobilities in agarose gels. However, material isolated from one region of the gel will re-run substantially to the same position. This suggests that the differences in migration are not due to interaction with the gel matrix, but reflect agent heterogeneity, which is probably caused by self-aggregation and association of the agent with different host components. Since the size and density distribution of host components does not follow the distribution of scrapie infectivity, these procedures should allow selection of a scrapie enriched fraction.
Thus a variety of techniques produce a significant purification of the scrapie agent. It seems very likely that a successful combination of these will provide sufficient purification to allow characterization of the scrapie agent. Fig. 1 . Sodium dodecyl sulphatelpolyacrylamide-gel electrophoresis of membranes treated with detergents Post-nuclear membranes were mixed with detergents, and particulate and supernatant fractions were separated. Samples were prepared and electrophoresed into an exponential 10-20% polyacrylamide gel and the gel was stained with Coomassie Blue. Lanes A contain pelleted material; lanes B contain supernatant material. The detergents used were (1) sodium lauryl sarcosinate, (2) lysophosphatidylcholine, (3) cetyltrimethylammonium bromide, and (4) sodium deoxycholate. There have been numerous reports of the occurrence of neuroactive peptides in invertebrates (Frontali & Gainer, 1977) . However, in most cases the molecules found in invertebrate nervous systems have not been characterized beyond the demonstration that their biological activity is destroyed by peptidases.
Further analysis of peptides in Helix aspersa brain extracts was carried out using reverse-phase h.p.l.c.*, and sequencespecific antisera in competitive radioimmunoassays for the * Abbreviation: h.p.l.c., high-pressure liquid chromatography. mammalian peptides neurotensin (Carraway et al., 1978) , substance P (Chang et al., 1971 ) and [methioninelenkephalin (Hughes et al., 1975) .
The animals were killed and the ganglia removed, and extracted in boiling lwacetic acid. The acid extracts were freeze-dried and used for radioimmunoassay or h.p. Only trace amounts of neurotensin-like immunoreactivity were detected in hepato-pancreas, sperm duct/oviduct and muscle (<0.5fmol/mg wet wt.), but significant levels (21- 3 1 fmol/mg wet wt.) of [methioninelenkephalin-like immunoreactivity were detected in these tissues.
No substance P-like immunoreactivity could be detected in any of the crude extracts, although positive results were obtained after h.p.1.c. separations.
The snail extracts were separated on a reverse-phase p-Bondapak C,* column (0.39cm x 30cm), using a linear gradient from 5 to 65% (v/v) acetonitrile in l0mM-ammonium acetate, pH 4.0. Fractions (1 ml) were collected, organic solvent evaporated overnight at 55OC, and then freeze-dried. Fractions were reconstituted in water for radioimmunoassay.
The retention times of neurotensin-like, substance P-like and [methioninelenkephalin-like immunoreactivities were very similar t o those of the synthetic peptide standards tested separately.
A major peak of neurotensin-like immunoreactivity eluted with a retention time of 11.5 min in five separate experiments, and was detectable with both N-and C-terminal-directed antisera (Fig. 1) . The dilution curves of the N-and C-terminal immunoreactivities of this material were shown to be parallel to those for synthetic neurotensin in the radioimmunoassays, suggesting that the snail peptide is antigentically similar to mammalian neurotensin.
After purification of the crude brain extract on h.p.1.c. a peak of substance P-like immunoreactivity with a retention time of 13.5 min was detectable with both N -, and C-terminal-directed antisera in two experiments. The presence of cross-reactivity with the N-terminal antiserum suggests that the snail molecule is more closely related to substance P than to the tachykinins found in amphibian skins.
The retention time of the [methioninelenkephalin immunoreactive peak was 10min in two experiments.
Previous studies have shown that enkephalin-like and substance P-like immunoreactivities are present in various invertebrate species. In the coelenterate Hydra, a neuronally located substance P-like immunoreactivity has been shown to be closely related to the mammalian molecule (Grimmelikhuijzen et al.,
I).
The evidence presented here for the existence of three peptides in the central nervous system of Helix aspersa indicates that bioactivity and immunoreactivity detected in molluscan ner-1 I vous systems may be due to molecules closely related to those found in mammalian systems.
The two excitatory afferent systems innervating the Purkinje cells, namely the parallel and the climbing fibres, are each thought to utilize an acidic amino acid as their respective transmitter. Evidence from granuloprival rodents (Young et al., 1974; McBride e l al., 1976a,b; Sandoval & Cotman, 1978) indicates that the parallel fibres are likely to be glutamatergic. After lesioning of the climbing fibres, however, no consistent changes in the levels, or in the release of endogenous excitatory amino acids in vitro were observed (Perry ef al., 1976 : Nadi et a/., 1977 Flint et al., 1981) . We have in the present study attempted to answer two major questions. (i) What is the nature of the transmitter of the climbing fibres? (ii) W h a t is the relative importance of this afferent system in affecting the Purkinje cells, as compared with the parallel fibres?
We have approached this problem by investigating the effects of lesioning the inferior olive (the predominant source of VOl. 10 climbing fibres), on a number of hitherto unexplored systems: the accumulation of cyclic GMP in uitro in response to a variety of agonists, and the uptake of ~-[~H l a s p a r t i c acid into synaptosomes.
Stimulation of cyclic GMP levels in 16-day-old rat cerebellar slices was measured as described previously (Foster & Roberts. 198 1). Briefly, cerebella were excised, chopped mechanically (0.5 mm x 0.5 mm) and suspended in Krebs bicarbonate medium, pH 7.4 (20mg of tissue/ml). After pre-incubation at 37OC under an atmosphere of O,/CO, (19: 1) for 90min. kainate (5 min), glutamate (5 min) or protoveratine (8 min) were added for the time indicated. The medium was then aspirated, replaced with hot 5Om~-Tris/HCl (pH 7.9, containing 4 mM-EDTA, and boiled for IOmin. After centrifugation, cyclic GMP was assayed in the supernatants by radioimmunoassay. Accumulation of ~-I~H t a s p a r t i c acid was measured in a P, fraction after a 3min incubation in Krebs bicarbonate at 37OC, containing label at a final concentration of 1 PM. Synaptosomes were harvested by filtration and washed rapidly with lOml of medium. To produce a selective destruction of the climbing fibres, rats were administered 3-acetylpyridine (65 mg/kg body wt.) diluted in 0.9% NaCI, at an age of 13 days, the earliest time
